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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a protocol 
terminating device that conducts PPP termination by an 
ATM switch. , 
SOLUTION: The protocol terminating device is provided 
with a 1st interface section that receives/sends a cell form 
PPP(Point-to-Point Protocol) packet from/to a DSLAM 
(Digital Subscriber Line Access Multiplexer), a 2nd interface 
section that sends/receives a cell form network layer 
packet to/from a backbone network, a PPP link means that 
setups and interrupts a PPP link, a packet processing 
means that conducts cell transfer control and encapsulation 
to a PPP data packet of a network layer packet and its 
inverse processing, and a switch that switches cells among 
the 1st interface section, the 2nd interface section, the 
PPP link means and the packet processing means. 
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(57) [SJKJ] 

[SRJH] P P P^ATM^^f vT-X'ftOo 
lf&&:3 i &] ±/1s<DJ&Wl<D P P P (Point-to-Point Pr 
otocoD'^iy hSrDS LAM (Digital Subscriber Lin 
e Access Multiplexer) t (DP^T-Atti^l - ^ 1 (O^f > 

?—7^—x&t, ±/^<DM1&<o^y yy—$m'* J ry 
<r>4 — y^— *Uk^ P P P y > ? <Dm*LRTf$)ffi 

p p p v ^fr<Dfcmumm*\c*y 

Sl<o>{ ^^-7^-^SfP < 5:^2<o^>'^ — 7x 
P PP y y^fSi^s/ h&s^&ir^ra-e 
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[ft 1 1 -fe/KOJgflgtf) P P P (Point-to-Point Pr 
otocol)'^ y h£D S LAM (Digital Subscriber Lin 
e Access Multiplexer) t (Of^XXmti't 5* 1 > 

PPPy ffnffiL&XfWVi&ft 5PPPJ^¥S 

m e jh i <o << > * - y ol — * u t mm m 2 <o ^ ^ ? - ? 

^ — JftEP P P y isfi^Wtbfflfe'**? h&m^ 

[W** 2 ] If** 1 fcE**^ * h 3ym»*Kll^ 
mrE^^ry htea#®tt, strEfii^^*-:?^-^ 

^5)*fc»l^*Sl!:PPP^!/bS:t*U £ 
^g^ixfcP P p/^y h^PP P^— 9'<trv ht'fc^ 
<t#l-li, f£ P P Pr- h^bP P P^jx^S: 

BE* 2/ h!7 — h 2 ©•fe^SrffrilU. 

BE* 2 co^/u*WE* 2 0^^^ — 7 31 — ^ ^teais* 

sfc«xo^yy*siiia*2<D-fe^«-LT. stria^ y ^ 

tff+SixfcJfflE* 2 (Dir/u^Htrl5^^ yft«»tS - 
3 ] If 1 (CfSSc^^ta h a/HfttSSJBKl 

«ME'<4ry UMWJfctt, ME* 1 ^^-^ 
a>k3tefc*l ©mtil:PPP^y hSr^fiKL. 
^^tvfcP P P^-Jr-x h#P P PBJfP^^ry 
i:#lcW\ i£P P PfMJIM'Jry hSrXfcj^o-fc^fcfls 
j&L, K*2 0ir/u*StrlEPPPy ^^#«fc(Eas* 
5;fc^^3/^£WE*2C9ir/Mc{+LT, tftE^y^ 
^W$*xfc«JlE*2<z>-fe^*flttiB^-< y*ic#WM-*w 

[Sf*«4] »#JjmcE«W>^* 

£l*U S«Sftfc*y H7-?i/^y h J: 9 P P P 

v\ ^dt^ttfcP P PT-^^y h«r£lz:lB2 0>-lz/i' 
*r£j*U BE«f2<D-fe/u«:*»EJBl©>f ^^-^31— ^ 

s(rE^s/^ s f+*n^«rE*2<D"fe/w«:«tria^>f s> 
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ffiriepppy v^^&fi. ppphs^^^ 

L, iPPPffl»^^^iCt;^«U BE-fe^ 

«: stria* i >?—y *--xWz.&&& j &z>tztb<n^ 

[If 3**1 6 ] P P P (Point-to-Point Protocol) s<jr 
10 y hS:D S LAM (Digital Subscriber Line Access M 
ultiplexer) t <DmX*Attit)^~ 5 * 1 <Oj V * — 7 zn — 

p p p y >?<Di&&RT*wwi&rro pppv 

(KrEfBi *m ^^-^gi5^stiia*2c7)^ 1/9—7 

~ — *a$£fifJEP P P y IB THr^«r.*>r s> 

20 h^/^Sgf 0 

fJlS*i (D-f:/* — ^^-^asii:, A^LtPPP/^ 
yh^&PPP^yy*»*t5t*l:, A^UfcPP 
P/^s/ h^PPPf^/^^ h-CfcS^tic^ tu 
I2P P P^v ?&&3z£titLs<tr y h S:S^fl(rl5^>f y 

^Sr^uratriBSR2^>f ^»i^x>r >>^^ 

30 [M*JI8] ff**6^|a«O^D b^/U^^fiiC 

Hi[|5*l<7)-r V^-^^-^g|5«; A^lLfcPPP^^ 
yh^^PPP^^^^t^iftl:, A^UfcPP 
Ps<fry F^pp P$fJ^I/> e >5r^ htfe^ttl^ itTffi 
PPP^ymiSn^y h^SlcMfa^>f 

^^L-c^riap p p y >^#a^^>r y^^^stts-fe 

«rlB*2©-<>'^ — 7* — >^«S5«, A^L^*3/b!7- 
^i^y h<fc«9 PPPf-^^y hSr^-t-S^i^ 
^^irl — i/s^tefto tmz.^ PPPr-W^h 
«ra»wWE^>T y^Sr^LTWEJB l o-f >-^-^^- 

[lf*3Sl 0] WJfcaHefcEtt^n 

icjov^r. stEPPpy v^fan pppsm^s/ 

5(? FSt^jSKL, iEPPPSffl^yh^ ME^-f 
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[000 1] 

mRxf?* h^^mtszx&izmL. *#ie 4>?-*y 

P (Point-to-Point Protocol) W^^^S^^M-f" Z> 
[0 0 0 2] 

5»g\ £«iffl^PPP^|ffl$ixt^5o 5fci\ P 

p p<Dmt&xmz^\,^x(D^&m.W'tz> 0 3-*pA#a* 

hT^ir^^^^^fL. I P (Internet Protocol) '< 
Z> 0 PPPi:(t m%£. (Authentication : fg^tltV^ 

^v^DA#«L i nk^^t^^stit, T—?<Dmm 

a*T*ti\ *fc, \ PT ¥^^^(0^(0(DWMt^^h 
*b#V N ) , Wk& (Accounting : LTV &f?$) > U~ 
— If ^^rCO^CDO^S (SMS : Service Management S 
ystem) , JmA#*0«r*0« 0 5 t^-Cfc 

So 

[0 0 0 3] IP/^^F hV — 9M<0'<try h 

£>lg-e£>£ 0 ftH^ I CMP (Internet Control Messag 
e Protocol) '<tr y y h !7 — ^ JitfV*^ y h £ L 

TfclfP>tt5o ) ^i£<£>*:#>. I SP (Internet Servic 
e Provider) OA *9 PlC^T, PPPO«S: 

t?5o ::-e, p p p^dg^t^i*. «£*j:&*jb 
oastRlt 5 - i 1 1 * (B6MS) o El 

6\z.7jk-t$£&(DT?-teX*y h 57 — ^V^v^fi* PC 
(Personal Computer) 6 1, A T U (AddressTransf or 
mation Unit) -R62, DSL AM (Digital Subscri 
ber Line Access Multiplexer) 3£fi 6 3 % ATM S 
W (Asynchronous Transfer Mode Switch) 6 4, PP 
P«fflgf6 5^b*rtSnS s HtllO H4AD 
SL (Asymmetric Digital Subscriber Line) /VDS 
L (Very high speed Digital Subscriber Line) >fV 
^7x-^, 2101liATM OC-3cfM\ 3 1 
0 1 liATM OC- 1 2 cfi-S-T*S>5o 
[0 0 0 4] dt\ ±E«)PPP»»»l^t*^o 

(ISP) ^>A9 PtP P P£>^*B£fr? 0 -L^Lfc 
£5le PPP<blS. ISIE (Authentication : g®£*L 
TW<£l>*QA#teL i n k*<Dh<Dfcmtl-r . 7*— 
«Ei£^-C£i\ I P7KU^^Et^§Hbil* 

l^) , (Accounting : SM^ LT^6P#P^) . tT 
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^^©t^ffl (SMS) . *DA#S^>«^(^fil 0 S 

[0005] PPPte, peer-to-peer <D[h3 

/Pf^/K'fc^o HlOJC^i-O^. PPP Fra 
me V ht LtOHDLC©7U-A«ig-efc 

[0 0 0 6] PPP O&LSt-teV^T I*, Link Ofiti: 

JO S Q 0 7(C^*ttTV>5 LCP^s/h (P r 

otocol Field ^ffit^S'J) (C J; 9 L i n k 
^r^tilb. ft^T'NCP (Network Control Protocol) 
s<v~y H-iS, ±_fcm<D^—?m&(Dtz#>(»<Z o n f 
i g u r a t i o n Srf? 9 o Z\<D'&. a.—- if— y^-Jry f> 

(A^JiOlE^OtBMii. IETF 
(Internet Engineering Task Force) D o c u m e n 
t RFC 1 1 6 1/1 1 6 2/1 3 3 2(:J;5) fl 
[0 0 0 7] PPPf*. I P'^ry h£5£m-f SgllCSi 

I PWtw7l:ffift5 (H7-H9#i) o i7{i 
Protocol Fiel dffifc'^y hr-^ b<D 
atJ&Sr^U i8iiPPPL i n kj&a&^U m 9 
P P P^l'>-^y^?:^to 

[0 00 8] HI 7 Id^l^T, b n/U^ ^ — ,v K^fig 

^5 o 0 2 1 tfo^P P P'^s/ h$:PP Pf-^/^s' 
h <hv>i\ ;/n y-=i)\,-y ;v K^ffi* 5 8 0 2 1 Xtec 
0 2 1 -CfcS^^y h^rPP PftlW^^y H<!r^5c 
[0009] HDLC (High Level Data Link Control 
Procedure) PPP Frame 7 * y h 

30 I*, m 1 0 l^-TiH? *0>-<*f n— Klc*5lvT 3 2 
Bi tsOProtocol 7 >T — KS: frill 

hf-^ t LT I P^y h WA^tt^o V> 

8. E9#BS) o 

[0 0 10] t^L, A A L 5 (ATM Adaptation La 
yer Type 5) £JB V A TMt;H:t , PPP Enc 
apsulation ^tlfcP PP7I/^ (H 1 1 # 
M) a*«ffl*ftT-V^<5fc«>. PPPW«t5f:^ 
(i. A A L 5(DSAR (Segmentation and Reass 

40 embly Sublayer) <D%m&&& t SAR^Igl-J; 

tt(7)PPP7l ^^^/cTf>iX, CPUia 

iPA#*i I P^^ y V y W — 2 My^-^ 
y h) i^tsrt^t^o 
[0011] _b!E<£>P PP(dS<3<^^ .y hiimi-Hi- 
^^*0iJ^ Lttt, mZ-tfftMW-l 0-3 2 2 3 9 9^- 

mm^y-y Hci 0 ATMJBSr^LriiWi-S^^y h 
5(7 h«:^SlL^:PP P^S<5< P P Ps<tr y V t 



5 

m ta a t m m t a m X -t z> a t m /^ £ s: s& £ ? ? 

[0 0 1 2] 

[0013] tt*«-cii* _b*£L*:J; 4*9—* 
y H-T ^1r;*LJ: 5 t"rs#*PA*Sr^SUL, PPP 
«.aofc«XD««6S:**Ufc«11 (_Lf2l2 6tf>PPP«& 
dg^3SS6 5) Sr. h !7 — ^ 1 5 U 

y^-^yh) OAS ntcKBU JPA#ds**5«i- 

[0 0 14] «S£i"S**WOi:ftaWtt. 4*s9>-* 
y hT? J £*-tZ>tiUA#&mx.Xft< t-ott. PPP^ 

(_b|SH6<^ATM SW6 4) KftfOC £-C*>5 0 * 
Sr»ti\ I S P <9 P ^ - a o 

[0015] ^^fcfcciiATMW *?<ozht£h-r. -e 

(7)±OAA L 5 U>T ^fflafttfP P P<D^^m^ilt> 

a*. »m<o^m. (jbiaia6opppii»«sffla6«6 5) t 

Ut^<, *y h!7-^_h(D3g« (±15116 CD ATM 
SW6 4) rtiCATMKtWSbf, ^<7>_tOQA 

al 5 u-r^co^s^t^p pp^wi:^ ^ ^ 

[0 0 16] ATMMW^f)f, -£0_L(D 

AAL 5 W^O#L3S&t/P P P^W^DS LAM 

(_h|BIU 6 COD S L AM 6 3) J^h (Ell 

2#fig) 6JLT<©J: 5*7*— ^*:31*VC(Virtu 

al Channel^OfcOtCOV^, AALS^Hi^^ 

>f -rT^SL?i^t^^f^^e»^v^(DT^ dslam^I 

[0 0 17] MCT^-fe 
^r^SOA^OKSE^R^^SiJIWSr, PPP^ffloS'J 

[0 0 18] 

[^ja^«?*-r6/c^<D#^] *3BW*cJ:6^o h=/u 
#**gi£@f3:. ir/U<D^fgOP P P (Point-to-Point Prot 
ocol)'^ :y h D S L AM (Digital Subscriber Line 
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Access Multiplexer) t (OmXAttiti't^ 1<D^C>9 

— 7j- ^ifPi:, pppyy^^iR^f?: 
ff^pppy zsp^mt. ^swmmmwmmzmfc* 

y h y—9M'*try Nop P Pf-^/^y h^co^^ 

[0 0 19] ^(Ci^^P 

wt^SriluPPP^jx hSr^SU 4filSftfcPP 
P/^y hispppf-^^y h-C£>£ ^ 

pppf-^^y hd^pp p— ytf&wm-rzz.k 

\c£*)*y YV—9M'*'ry h«r£j*U ft* s> h!7- 
^JB/^y hSrSt-^2co-fe^«r^L, R»2©t;i/ 
» £:mJffi3? 2 co>r — xicfcTSkZltZIZtiXD^y 
^SrWIS^2 0-fe/ujC#L-C, «TlB^yMSf***t*:*r 

[0020] 5Ete, *^ia5^Dh^/vWiI 

am/u&^blzPPP^tr y hSr^L, ^j«S*tfcP 

pp/^y h#ppp«»^y h-efcst#^fi, R 

PPP y h SrSl^SS 2 (O-fe/PSrff * L, BE* 2 

(D-fe^^HiIfEP PPy V^Slcteii^-tfSfcfcO— y 
^^HtIlE^2co-ir/u^^U-C, llfHB^yM s ft**Lfctt 

[0021] 3E^, Mias^ h=»>»mmm 

$ttfc^iy h^— ^i/^y h ct *9 PPPr-^^y 

« PPPr^-^/^7 hSr*^»2©-fe^S:4*U, ttft 
2 coir/w^rSSIB^ 1 <D>f — 7x- 

[0022] *&w\c£z>7v h=^^mmmm 
tt. -biaco^n h^/u^^Bi^io^T, Htiiepppy 
>^^a«, ppp»j»^y h^^u, spppsj 

tcf+U-C, «(rl5^y^ s f+S^fc«rE-fe^Sr«HB^'f y 
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[0023] jejc, xmrn^xz^* h^^m^mm 

fc s P P P (Point-to-Point Protocol)'^ y b&DS 
LAM (Digital Subscriber Line Access Multiplexe 

r) t<om^J<mfi1rZ>fgi<DJ >9 — 7= — *&k* 
Yy — 9W'**ry Ytc*v9i£—>*y h r 7 — 9t 

<Dm~?7<m fi-tzfR 2 (d«( — ? xtot. ppp 

;*g|$i:flufEP P P y >?^&t<DfflX+-£;i'&x<< yf^ /0 
[0 0 2 4] JEtc. *^l^<t5/n h^^ffl^i 

— ^^i— A^/ttPPP^^^ h^bPP 
P^y^Sr^StSi:*!^ A*LtPPP^yhi s 
PPPr-^^y buISPPP^^ 

[0 0 2 5] Xte* *&m\z£2>zf* ha/i'lHHM 

— :7:r.— *fi»ttu AALfePPP/^yh^fcPP 
P^y^*rlft*"*-S4:*^, AALtPPP^^h^ 
PPPSffl^ix h £1-1*. HWBPPP^y^ 

pppy >^#^(-^-f ;y^>-^Six6ir/u£ffr£U 

[0 0 2 6] JEIC *«»l:±S^o » 

— 7* — A*Lfc*y YV — tm**? V 

XV) pppf-^y hSr^-r^^^^^-fe > 

[0 0 2 7] WSia^/o h=/H^«53Se 

tt. ±l50/Dbn/u^t(3i^, MIEPPPy 
>-^#lfcte, PPPMP^y h«r£*U WflBPPP « 

^— 7i- ^fffic^w ^^^Sixa-fe^t tt, BfrfE 

[0 0 2 8] 

[»Mo**o»tt] [JBilUHBtR] #3£93<e> 
IB 1 mt»«fcov^-CHaB€r#« L-C»W!i|ftW-#*6. 
[0 0 2 9] ( 1 ) et^osaw 

12. B 1 l£»i"*0 < , PC1K ATU-R12, DS 
LAMgil 3, AG (Access Gateway) 3£f§ 1 4 Srft 50 



[0030] ±ie«ric£P^-T3 fc, ■ 1 leaser . p 

COBS*) 1 1 <t — ^ 1 5\Zfa 

^otltlASlxS I P'^* hf-^li, ATU-R 1 
2T'PPP Encapsulation. &t/B*I 1 0 
K*t«t9i:ATMt;Wt (AAL5«rffl^5) Six, 
* * li s> ^ -{r-y/HOAD S L/VD SL^>^7x 

-71101 ^ii-c, DSLAMgf i 3 *-c«fiix 

£ Q DSLAMgtl 3i:*5^T, '^<^DAf (AT 

U-R12) Six, ^ift^nfdi^- 

^155Mb/s CD ATM OC-3 cgf2 lOlt 

[0 0 3 1 ] AGill 4 KJol^T, SWDSLAM 

I 3 ^b*f:ATMt/Kt A A L 5 SAR (Segmen 
tat ion Assembly Reassembly) fotfetbX'y* "fe/Hb S iX, 
ttOPPP/^i/FCI^Mo PPP/^yb©5 
tPPP^ldt^^^F^^^, CPUS 

(12, B3(O501#I, SfJBBtt^Jfi) dS^S-TS 
£s N p p p^iSi-BI-rs^^s/ htiw^y hit P 

PP Encapsulation Sixi\ St^-fe/Ht 
(Hl©(lt3 10l) Six. *>3tM4 I P^-jry h 
(gj4c7)if-^3 1 0 1 ) /<y^sR— >^ ^ M7 

-^-<bte^SiX5o ^oT, AG^ll 4^ISP- 
©ADPfcLttlBU >f V*— M^T^t^fS 
JPA#oBBE, I4¥^oa«^AG|fi 4-Cfiftoix 

[0 0 3 2] YU — 9 X. <9 3fc£ 

ft^^(^oV>TIft^f 5 i:, 5*—* (0 1 <£>ff# 3 1 
0 1) l*> AG^tl 4I^^V^, A A L 5 SARi 
fggPT'P P P&S (^n h E n c a p s u 1 

a t i on) tflfeSixfcSU f¥VATM-feyMtSiX. A 
TM OC-3 (Ell<D{s-^2 10 1) 

P O S (Packet Over SONET) O C - 3 c ft % (m 4 <D 
flf2 10i) £ LTfcH^SitSo 

[0 0 3 3] ATMt t ItMt S D S L A 
MiSfi 1 3TMi. AGSIgl 4^>lb^ATM OC-3 
cffi^Ji, t;^ym5VP I/VC I (Virtual P 
ath Identifier /Virtual Channel Identif ier) tff&M X 
9^m#BISiX, ADS L/VDSL^fy^7x — 7 1 
10 1 £i§LT. #*0A* (ATU-R 1 2) {cStfiX 
6o ATU-R12m ATMW^y h"f— 9 
(CM Six, PPP^y^***0lft3ft»ix (f¥^^ifi) . -t 

cOjg^CT) I P^^ty h^PCl l~*#M&Six5 0 
[0 0 3 4] H2St/|gl3(CAG^gl 4C03^@rt^n 
^^@75^^ttTV>^ 0 AG§g©14li > DSL AM^ 

II 3<bff-i-AfcB^^n5 0C-3 c ATM^fy^7 
zn — 7 10 1. *y 9 YV — 9 1 5 tft-^-A 
tU^^tT9 OC- 12c ATM-f y^7x-^4 0 1 > 
ATM<7)|f^?rA A L 5 CctoTf^ XTty^/H, 

hft-^l-M-TAAL 5 SAR««6SB3 0 
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5&&m&frti'<fr*y hM!3 0 1 , 5G b/sg 

S/^^^SrfT 9 SWffi 2 0 1, A A L 5 SARM 
5 0 2^JtlP P P£5f&*8H-5C PUS5 0 1 £{§ 

[0 0 3 5] §2^#lt5^, DSLAMgt 1 3 «fc 
OATM-f y^7x- ^SriiLAG^ei 4 l£#MS£ft 
5ATMt^2 10 1 (110 2) tt. SWffi2 0 1 <D 
ATMt/U^^f ^^^"^2 0 2 iC^V^t, ATM 

3 0 1l^$n5o hftl»3 0im A A 
L5 S ARg&3 0 5^ATMt;^f>f ^Tir^^/U 

[0036] Field Check & Header 
P r o c e s s Zfvt y ? 3 O 3 H\ PPP/^yhUP 
rotocol Field ifi (_Li20 7#«O Sr#SB 
-fS^l 9 , P P P/<^y I P/< 

*TvY (1:002 1) &<Stfi><OX*$>Z><Dl>^ XI*. 
Link^yhP — t^m^tr y h (I: 8 0 2 lXlic 
0 2 1) -C«>SO^Sr*JSiJi-S 0 

[0037] Field Check & Header 
Process :/n y^303 PPP^yh^a 

PP/^y P P PCO^ty^fP^ (Ell 0<DF 1 a 

g/A ddre s s/Cont ro 1/Pro toco 
1/FCS/F 1 a %<D/^y hv*— *£WCQ3$#) & 

3 0 A A L 5 SARg&3 0 5te, PPP^y/MD 
Bftj&MttfiP P P^^ry h$rATMt/Hct;Mbt^o * 
^ATMir/Wl SWS2 0 1 ATM^> 
^7x-^S4 0 1 SrfflLH3*>«F-f§-3 3 0 lRt^fff 

4 4 0 3tftgKtv^y^#-y^^ h!7 — ^ 15 — 

[0 0 3 8] M7-^ 1 5;$><b 

PCI licift^5ft**l« (T9;frft) Kov^SftWt" 
H7-^^b©3L-f fflATM 
-fevU (@3^)4 4 0 2) ft, ATM>fy^7x^S4 
0 1, WI2 0 1 ^IT, A*$ry hM«3 0 1 {fcIS 
£*x£ 0 ^7h^l«3 0 1lt ^5/^-^^ 
t7 — ^ 1 5 ^b*f:ATMt;l/J: 9 P P P'^-Jry 
fiK-T^o tOPPP/<*y MCf*. fit^O 0 2 1 (DP r 
otocol Field fit (010, M7 #J8) #ft 
*D£*i,So :oPPP/^yMt »OATMt;H:t 
/Wfc£*t> SWS2 0 1CteiU^ ATM^y^7x 

-^tl 0 l ^ILDSLAMgf l 3l:M^ii, S: 
^»|:|j:PC l n: i p'<4ry h 4: LT«*&**tS 0 

[0 0 3 9] JfcK. A A L 5 S A Rgfl 3 0 5 X A TM 
9 £f&£ixfcP P P/^y h^Link^Vho 
— fcf&'^fry V (Protocol Fiel dfit^ s 8 
0 2 1 Xfic 0 2 1 T*&5 C tiCX *)7F£tlZ> 0 ) "Cfe 
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5»^Cov^R«t5 0 PPP/^y hfiAALS 
S A Rift 3 0 5 1c: J: «9 % S^ATMt/HCt/Mt (— > 
^teCo n t r o 1M 3 0 6 \z£<9 mfflZtlZ) £ 
tl, SWf 2 0 1CM^^ TftATMt^^fyf 

/U2 0 2rtl:g^lt$)5PVC (Permanent 
Virtual Connection) CPUS5 0 l^tlsS 

[0 0 4 0] CPUf 5 0 Ki, Link^yhP-^ 

v^m-r^t, /p^^iiia^ppp 

10 JS-*gSrfT5^< » If— fflltTPP }>&i£fcU 
"T^o ^CPUS5 0 l7!>><btrj£L i nk^yhP- 
frm^'ry FtfcSPPP^y UlATMt/Uct^ 
ftSft, SW82 0 1lc«ft*H, T»R«ttfc5P 
VC^i^ ATM-f — 7x- ^Sl 0 1 
tt, ATM-fV^7x-XSl 0 l^ILDSLAMg 
11 3Ulffl;tlS*U a.— 9 s (AT U — R 1 2) — irteiJI 
S5o ^£>St*> ftAt^AGgfl 4©Bl:*5V^P 

pp&sasfr^tiSo 

[0 04 1] (2) fbfEcOf&ejl 

3, El 7. il0?r#SLTI¥»l^t^o 
[0 0 4 2] @2(t AGitl 4tf*. ADA# <£ 9 3f£5 

a»ppp^^ (@iosOT7#i) srsfs 

PPP^St^^^to 

[0 0 4 3] 5fe-f\ JPAf^^*5ATMt;H 10 2 
tt\ OC-3c ATM^y^7x^l0 1t'§(I$ 
*U SW«2 0 1 fcflW&£*L5 0 ATMm^yf* 
v>^— /l-2 0 2rtt?ATM-fe;WSr*ffit lt^^ ^£ 
ntATM-t/H 1 0 2(2, '^3/ hMf 3 0 1 Cft 
^^5o ^^hMS3 0 10)AAL5 SARSP 

3 0 511 ATMt^iHt©PPP/^!/hS:a* 

[004 4] wC"C, A A L 5 S A Rg& 3 0 5 JS+# 

«3WC-e«ffWe«> tp . fllx.iio.c-i 2 c (622 

Mb/s) <Dig£-C, ATM-fe^Wft9J*Ufci: LT 

A A L 5 SAR*aadSffx.5ffi**«r0 0 Sfc, 
A A L 5 S AR&53 0 5 tfRIftl^feitf 5ATM© 
3*^5/3 ^»t>, gfc+k (^rP) t*fc5 0 
[0045] Field Check & Header 

40 Process^n^n03|j:, PPPA e ^5/ hfsf 
3 0 2SrA^t5t, P P P'<4r y h<Dzfu Yz*)V7 4 
— /U K (Protocol Field fit) (El 7 # 
J8) Sr^^y ha^7-r-yuK©lt#8 0 

2 1Xlic0 2 1tfcoT, PPP^y bjWMWI* 
tfc^I^^ttV^I^ AAL SAR&S3 0 5 
«U ATMWCPU!50 1^^U9M5f: 
#><7)V P I / VC I Sr. Control iE^r 3 0 6 Clg 
<5V*T, ATMt/H:^ -7^ <h LT#2)P-f-£o ^ yV& 
W-iPSttfcATM-fe/H*. SWi20 1^M3 3 0 1 

50 £ LT{fc#a£*l5o SWS2 0 1OATMt;Wj/f 
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^ y a — j\s 2 0 2 x ATMir/u£\ ^(D^^^JCfc 

5 v p I /vc i lc£^v^cput5 o i tc^i^-r 

[0 0 4 6] CPUS5 0 1GDAAL 5 SARS&50 
2(1, 3 0 1 tt^PPP/^yM: 

lit, CPU5 0 3^«t5o CPU50 3I1 7 
D/7AHfr^<t^PPP^l (^(7)^n— ^-v— hS. 

"C\ fll*l 1 0 2SriS«U-C#fcJPA#l-»L-C. AA 
L5 S ARS&5 0 2 Srtf* U iS*<b LTOATMt/P 
5 5 0 4 £ig^/c#><£>#k3g£fT 0 . 

[0 0 4 7] ATMt/1^5 5 0 4 £{f ^ 1 1 0 2 0&fll 
5£^a«i"Sfc»<OBf*<Offl[<ovP I/VC I Sr— ^ 
i:LtftSATMt;l/5 5 0 4ll SWt2 0 1ft(D 
ATMt/U^^ ^^^^"^2 0 2 F^^ol^Ti?^^ 
-Ys^StU DSLAMl^)OC-3c ATM^V^ 
7x-^«10 1l^^tl^o OC-3c ATM-T 
y^7x-^«l 0 1 12, ft 1 1 0 3^WATM 
(OC-3c) tlt@l(7)DSLAMiil3l: 
D S L AMSt 1 3 i:ft«*ftfctt*»3:, * 

[0 0 4 8] B3tt, *DA# (ATU-R12) 

fcV^T, IPf-^ittSPPP^^b (t/uba 
4 — KOt^O 0 2 1 -CfcSd fcK <t O^StlS 

[0 0 4 9] ADA# (AT U — R 1 2) i^AG 

^® 1 4 I^SATMt/H 10 2lt OC-3c A 
TM-f ^7x- *S£l 0 lT?3t«*n. SWS2 0 1 
{zW&£tl%o SWt2 0 1<DATMt;^^^f : t^ 
a-;P2 0 2(i, ATMir/H 1 0 2 S:ATMt;^| 

S^LT\ /<4r y hM!3 0 1 
-5, /<-jry h4&HlE3 0 1 fc*5l*-t\ A A L 5 SAR 
g&3 0 5fi, ^0«^W:ATMt;Vj;nWPP 
P'<4ry b 3 0 2 £jffl^5£T£o 

[0 0 5 0] P P P^-Jr-x h 3 0 2fi, Field C 
heck & Header Process 7& ^ 3 
0 3 tCflW&SixSo Field Check & Hea 
derProcess y # 3 0 3 f*. AT^bfcP P 
P/^y h 3 0 2(D^P ha;V7^-;i/KI (P r o t 
ocol Field fit) (El 10. g)7#i) 
y^tSkifeK, PPP/^yh30 2fcB-OPP 
P'tyy h 3 0 4lrAAL 5 SARgP3 0 5Mffl*-t~ 
6o A A L 5 SAR{$5ij:, P P P y b 3 0 4 J: 
9 ATMiryU^^:^i"^o Field Check & 
Header P r o c e s s n y ? 3 0 3 PP 
P'<try b 3 0 2d* I P^^y h £^tft><7>T-£>£ C £ 
^ ycz h 3/U7>f — K©f* 8 0 2 1 w t Z 

B«1"Sr tlC±9*lJ3ei"S A A L 5 SARS&3 
0 5!*, PPP/^y hJ: ^St^ATMt;^ 7 
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y-# — >fii]ATM>f y^7i-^f4 0 1 — fart* 9 <fc 9 
ftfilOV P I /VC I Sr^y^i: It, Control 
ft-^-3 0 6 lCfi-5^T, tOATMt/H:#*tSo A 
TMt/Ht SW»2 0 1^M*tlS o 

[0 0 51] SWS2 0 1 rti*, WP I/VCIC 
S<5v^T^C0ATMir/u^r^-r IT, ✓< y ^ V 
lATM^f >^ 7x-^»4 0 1 ^^tl)o 
-y«ATM>T ^^7*-^IE4 0 1 tt, ATMirA-4 
4 0 3l±jfcft:LT\ ATMOC-12cHT^'y^^ 

V — ATMiryWi, PPP Encap 

s u 1 a t i o n (H!l 0#JK) StlT^^f, I P'< 
^yhf-^^Wt^TfcSo -tixli, PPP^y^ 
y F^1S3 O 1 F*J<DF i e 1 d Check 

6 Header Process 7^ 3 0 3 tC^BV^ 
T*9l»^4xTioO. -^CT*PPP^ffi$tiTV^5^ 
^)T*fc5 0 

[0 0 5 2] /<y^#— ^*y H7-^15^& 

AG^S 1 4 l:^5ATM OC-12 cff^^o^T 
£0 x iftP^i-5<b, JPAf^OATMt;V4 4 0 2IUTM>f 
y^7x-^S4 0 1 ^ITSW»2 0 1 IdAT^^ 
*l, ATMt;U^^ ^f^^a-/I/2 0 2rtlI^V>T^ 
s^fSti, m-^-2 2 0 1 ^: LT/^y h*Q«8£3 0 1 
tC^$nS 0 hM«3 0 1 iCjSV^Ttt, A A 

L5 S ARgB 3 0 5 te, ATMt/VJ: H^^^^ 

fl^**'^ y HiP P P^-Jry h"CttftV\ 
[0 0 5 3] ::T\ /^^h30 2 (PPP/^^h 
I P'**ri? b) [is Field Check & 
30 Header Process *?xi y^ 3 0 3 i-ATtl £ 
tt. t^TPP P/^;y h t ITE ncapsulat 
ion (01O#HS) #&£*x£o -<£>*5\ :/n ha/U 

7 — /l^ K (Protocol Field fi£) (07 
#HB) Offifi. I Pf-^ff^^tfTfc6 0 0 2 1 
Trfc^), ATMt/U^D S L AMflATM^f 7*- 

xmi o i^W>5i5 4vp i/vci^y^tt 

TC o n t r o 1 ff#3 0 6 g-3V^T##0 ATM 
-feyUfi, SWS2 0 1 ^ATMt;V3 3 0 2 t LTM 

40 [0 0 5 4] SWS2 0 1 rt^ATMt/UX^ yf^^ 
^-^2 0 2li, ATMt/^, ^VPI/VCIl: 
S<5V^"C^-^ IT, DSLAMlATM^fy^7x 
^8l0 1l:Wftt5. DSLAMfflATM^fy^7 
x-^Sl 0 Hi, ATMt;H 1 0 3£r3t{bLT. A 
TM OC-3ci: LTDSLAMgfl 3 tC 
5 0 :itf>ATM-tr/M3\ PPP Encapsulat 
i o n £nfct><£>T?fo9. JiifcLrtiJ; 5 P P P— -y^ 
^OfccDte, hM«3 0 1 ft<DF i e 1 d C 

heck & Header Process^oy^3 

50 0 3 lC:fc^Tf+3jn£*LTl^£ 0 
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[0 05 5] ATM^y^7x-7tl 0 lC^^T, 
(If 1103l«(7)ATM(ff (OC-3c) t UTIU 
KDDSLAMgil3^Jtt, 
flX, #*DA# (AT U — R 1 2 ) ^^itftl^o 

[0056] [« 2 Uranus] *#W0>!B2*te 

[0 0 5 7] (1) fftj£0>K9J 

tt, H4^*-t"*D<. PC4 1. ATU-R4 2, DS 
LAM814 3, AG3£fi4 4 SrftltLTl^So 7<7 
[0 0 5 8] ±ie*^^f¥^-r^<i:, H4fc*3V>T, P 
C 4 1 — 

<fc«9, ATU-R4 2^ltDSLAM^f 4 3Cft 
jf&£*t&o DSLAM^f4 3it ^ * P 5/ 2? — l//*' 
Jb<Z)AD S L/VD SL-f >^ :7^c — 1 1 0 1 frh<D 
s<sr> y h #*<t$tt^m^Sr P 

OS^>'^7x-^^«fofcOC- 3 cMi Lttij^ 
U ^fd, POS OC-3c||f^5/h^^ 

^<tf>#PA# (ATU-R4 2) ^b^iff^ 
^IfcS tltflt^ 155Mb/sOPOS 
Frame Sr^ofcOC- 3 1 0 1 £ LTm 

[0059] m2mmtemiz£z>AGmw:4 4 a* 

tS/^s/ hff-^-2 101OHPP P^LSl-Mi-^ 
(05(O<gf 8 10 2) AAL5 4rfflV^A 
TMt;W:ffeL, 107 t ITS WS 5 2 0 1 

^ILTCPUI5 5 0 1 (@5#ffi, «£»fcfc«S&) ^ 
m&-rZ>o CPUt5 5 0 1lt ATU-R4 2<W^ 30 
y Y<n**=>*)yvL*) ZtX\ PPP^l?rff9o * 

ft, AG§£®4 4ti:, AA"*-*'^* hffi^2 1 0 1(7) 
S*^— *ffl<7>^^5rjy A A L 5 £rffl A TMi? 

/H^UATMt;H10 6«r, SW15 2 0 1 !: 
ILTPOS OC-12c^y^7x-^S5401 
^#W&-T£o ^y^7x-^854 0li:«^f: 
«#Wy<y*#— h? — ^ l 5l£«lfci££;ft£o 

[0060] « 2 **»*-e«:, -LfBjs 1 mmmmt m 

AGgf44^I SP^A0PS:f*t, AG 

tiZZbKKZo tt«c/<y^#— >*y M7 — ^ 1 5*> 
£>AG3£g4 4— fta>Mf^*frK:o^T^5 
5/ hf-^3 1 0 l(i, AGgf44(7)POS OC- 
12c^f>^7x^$5 4 0 1 (@5$i) C0AAL 
5 SAR«S£E§15 (0505 4 0 5) ^ J: 0 . ATMt 
*T — Z'<>Ty h <t LTP P P Encaps 
u 1 a t i o n (P P P U~ 3 > ; F i e 
ldl:0 0 2 lim @7#i) 

SWt5 2 0 1l:t^'l' : xf>'^^tl> POS O 
C - 3 c iS-^r (HI 5 O 8 1 0 3 , 0402101) <h L 50 
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xmt>£tiz> 0 

[00 6 1 X '^fr y F^-^^D S LAM£I4 3 X 
tt. AGSt44^b^POS OC-3c(lflt P 
P P/^y hr- I PT Kt^WftKl «fc fl^ltffr 
■ ADS L/VD S L-f V*:7^ — :* 1101?: 

iabT#JPA# (ATU-R4 2) lCi!tfix5o ATU 
-R4 2m PPP^yhf-^litt^IP^ 

[0062] (2) m<fr<r>mm 

5, HI 0Sr#RRLTI¥»lt-ttW-r5o 

[0 0 6 3] »2HJ6^tetCj:5AG3gfi4 4 
0 5 £/BV>TfftlSi-£o AG^g4 4li:. ATMt;^ 
ifii: tt^-i' 7f SW15 2 0 1, SAR 

ii^g*ttPPP^«t6CPU«5 5 0 K A 

-^(ODSLAMgf4 3 i ft ^AfflA £fr 0 O C - 3 
c POS^y^7x-^5101, POSSfS^y 

l'** ht7-^ 1 5 ^fffAffl^^50C- 
12c POS>fy^7x^5 4 0 1 tfx.5o POS 
><y^7x-^t5 1 0 1 . 5 4 0 1 let*. -tft-CTu 

bfS-^-^AAL 5iaotATMt;WklSW» 
5 2 0 1 —^tri^i-^ S ARlgfgaS 1 0 5, 5 4 0 5 

[0 0 6 4] *PA#J:!9*a««iflr-»X«:l 
P-r — ^ £ LTOP PP/^7 M£o^"C<0*asS0>8S 
^ *fc, h!7 — ^ 1 Set DSfltfc 

[0 0 6 5] h-<— ^(DD S L AMSB4 

3SrabJPA#^fe*SP PP^y MS#1 10 2 
It OC-3c POS^>^7x-75101tSfl 
£*L. A A L 5 SAR«fi6S5 10 5lrJ:»), ATM 
-feMb£*t. ATMt/HiSW$5 2 0 1 tffittStl 
5 0 

[0066] Field Check & Header 
Process 7^510411 A^t"^ P PP^ 
>T y b 8 1 0 2 h n/U^ -f — K (P r o t o c 

o.lFiel dHO M7#l) ftfxy^tS. PP 
ps<try hi 1 0 2 Pf- *fB# (P r o t o c o 

1 F i e 1 dOfiS^O 0 2 1 X$>Z> Z. t \Z <fc «9 Tjk £ *t 
5 0 ) T?S>5»-fr^tt, PPP/^Hl02#/<y 

^^-y«pos^v^7x-xjg5 401 — rp]#>5 «t 

31-, Field Check & Header Pro 
cess y ? 5 1 0 4 tf*. Control If 1 0 
8(Dffl[Sr^X.5Ci:JCci:0, AAL SARSP5105 
ATMt;H:ATMt;ui:POS OC-12c 
y^-7x^S5 4 0 1 tcrfii^*?^:5fc^<7>VP I 
/VClSr^yytttftlDtS. tOATMt/Wi, 
SWS5 2 0 1 rt^^a-/U5 2 0 2lcr^>T 
tlX, POS OC-12c ^^-7x-^i54 
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[0 0 6 7] Z<D&^ PPP/^y VCD^yVUft (0 
1 O^F 1 a g/Ad dre s s/Cont ro 1 / P 
r o t o c o 1/FCS/F 1 a g tfV*>Jr >y V S T~9&> 
^c/>Sf$#) i4»0BfoWu hr- A A L 5 

<7)ATM-tr/MCir/Wfc£ftfc5o ATMt/H^ SWf 
5 2 0 1 (OATMt;^>{ 2 0 2 1^*5 

t^T, VP I/VC I lc2£<5l OC- 
1 2 c POS>f y^7x-7S5 4 0 l^M^, A 
A L 5 SARSP5 4 0 SlC^V^T, ATMt/UiH 
£<7) I P/^y hdS»*fcT?>n. -to I hfg 
f8104^OC-12c POS^>^7x^f54 

0 1 cfc h!7 — ^ 1 5l£#y&£*l£o 
[0 0 6 8] PPP/^y 1 0 2 

h a/U7>f — KProtocolField COfit (0 

1 0, 0 7#R9) tf*, 8 0 2 lllic 0 2 1 tfcotP 

p p/^y hf—^tmms^-^Tfk^x^^m^i^. 

P P P^-^ry h 8 1 0 2&C PUS5 5 0 1 — <fc 
? {d, Field Check & Header Pro 
cess/P5/^5104iS, Control it^r 1 0 
8 0l^i5: ^i-J: 19 , AAL SAR&R5 1 0 5 
14, ATMt/H:ATMt/^C PU15 5 0 1 Cfp)^ 
t>1t Z> tz.fr <D VP I /VC I *^y?b ItWWSo 
^WATMt/Ht SWl5 2 0 lrtOTv?a-;U5 2 
0 2 l-T*^ :y^£*bT, CPUi5 5 0 1i^Jtl 

[0 0 6 9] CP US 5 5 0 1 J4, SfOPP P*Q;3S 
(^OQ^cz — ^ — h&tfv—->^*£r0 8. m 9 
•To ) SrtTV\ 1 0 2£i£{f LT^fcADA^t-^t- 

LT,* A A L 5 S ARSP5 5 0 2Sr^U. ig* (AT 
M«#5 5 0 4) Srigi-fc^^^SSrtTPo ^ybf 

— ^OF^^^ Internet Protocol Pro toco 13U4LCP (Link 
Control Protocol) £ <b Srf ^Protocol Fields 

ffidSR^Stl. ^OAAL 5 SAR 5 5 0 2t\ ffife 
<D±/U~*y?VP I / VC I tfttto&tltcATMm-^rS 
5 0 414, SW»5 2 0 lrtOATMt;UX^5/^^ 
3.— /U5 2 0 2rttC*5V^T^-f :y^£*X, DSLAMfll 
POS^y^7x^S5 10 1 — tU^l^tt^o 
[0 0 7 0] DSL AM{HI PO S^f 1/ $ *7 ^. — ^38-5 1 
0 1 (4, {H^-5 5 0 4$:, P P P'*4ry h 8 1 0 3 \zM 
{|LT> PPP^y h8 1 0 3 POSft-SI- (O 

C-3c) t h^-^(DD S L AM4 3Cffl 

Jj^fZ^ DSL AM 4 3 f4, P P P'<jr y hft<D I P T 
Ki^^^t>^l-PPP^^^#l»i^5o ^* 
iMItSixfcP PP/^y M*. «-^DA# (ATU-R4 
2) ^iltfftS, ^(DJ: 9 Id Its *0A# (AT U — 
R4 2) £ AG3£@4 4(Ora^*3V^"C P P P^^^fr^ 

[0 0 7 1] ^;y^7}<— h!7-^15^b 

*/;pos oc-12 cm-tt\zo\,^xm.m-tz>t. 
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3> M7 — * 1 5^6A*tfc I P^-Jry h 

1-14, /^yhf-^^WlP^^t^^:^ 
/ftP r o t o c o 1 F i e 1 d tfSfl-flD £ *L £ Q * 
fc, A A L 5 S ARg&5 4 0 5 14, Field Ch 
eck & Header Processed y ? 5 4 

0 4 frbAJj L^fS*S:ATM"fe/MC-feMt"*"S 0 * 
fc, A A L 5 S A Rgfl 5 4 0 5 14, c o n t r o HI 
f4 0 7l:^ot, ATMt/K:ATMt;U^OC-3 
c POS^y^7x-^»5 10 1 J: 9 ICf 

10 Ztztb<nv P 1 /vc I *^y?b ItffltSo AA 
L5 SARS0 54O 5M*lfeATMt;K4ATM 
ir/u^-r ^f^^a-;U5 2 0 1 l£0fc|S.$ft6o 
[0 0 7 2] IP/^y hOPPP Enca 

psulationlt AAL 5 S ARS 5 4 0 51: 
*3l*T#£*x-C^£o SW^5 2 0 1 1*9*4, POS O 
C- 1 2 cf>^7x-^«5 4 0 1 ^CAALfcAT 
Mir/u£, ^WATMt;KOVP I/VC I Clg^l>T 
S/^LT, OC-3c POS^y^7x-^«5 

1 0 1 ^tltiJl-tZo OC-3c POS^y^7x- 
^S5 1 0 1 ~Cf4, AAL 5 S ARgj$5 1 0 5 (4, P 
OS OC-1 2cfy^7x-^l5 4 0 y^SW 
S5 2 0 1 ^LtAAlf:ATMt/^, ht<DPP 
P s^fr y h L"C, WPPP/^7h^OC-3c 

P O S{f ^ LTDSLAM^f 4 3 Idttiy^So 
[0 0 7 3] 

— H£T***i-5ttA#0>»IE^R&^ 
oftJP£r, PPP#ffl^SiJft»«S:K«-rsri:*<, 

[0®OfRi£/j:ffeip!] 

[191] *36WO»l*K6»JIBoT^-fe^-*y h!7 — ^ 
[B2] *M^H»iOT^t^^y h!7 — * 

[03] *^^liM107^tMy 

[04] **WO»2*J6«li<OT^-fe^*5/ M7 — ^ 
[05] *36W<0»2 jU6JKHR<DT^-fe^*5/ YV — t 

So 

[06] t£3fc0ij0>T*-fe**y hy-^^rA^f* 

[07] Protocol Fiel dW.t'<try hf 
5^7 —^ar^^^f -TIfcipi0-C&>5o 
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ims] ppp l i n k&m&^-fi&wmx-hZo 
im9] p p pffliSS'— tr^^&TF-rsLwmx'&Zo 

[111] AAL5iffl^fcPPP F r a m e CO AT 
[HI 2] DS LAMlCfcJt-SP P PK*4»^«ISr*-*"K 



11.41 PC 
12,42 
13,43 
14,44 
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ATU-R 
DSL AMgin 
AGgf 



3101 




y-h*x-r 

ACCAcetss 



mi] 

2101 

0 



ATM 
0C-3C 



13 
J— 



1101 



DSLAM 



ADSL/VDSL 



ATK-X 



12 
-Jl- 



IP over 
ATM 



II 



ATU-fl 



w 501 



[69 2] 



,101 



<DS LAMfl) 



ooecl 

(ATM) I 



1102 



1103 



rn m tg 



301- 



ATM>*Jx-£« 
0C-1*c<ATI> 



^.401 



202; 



SWfi 



71 11J2 



^301 



t3z 



m 
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